The kappa-opioid receptor is upregulated in the spinal cord and locus ceruleus but downregulated in the dorsal root ganglia of morphine tolerant rats.
As a non-selective agonist of opioid receptors, morphine can also act on the kappa-opioid receptor (KOR) when activating the mu-opioid receptor (MOR) and delta-opioid receptor (DOR). Although previous findings indicate that KOR plays an important role in morphine analgesia and antinociceptive tolerance, the reasons for the paradoxical functions of KOR in analgesia and anti-analgesia responses are still unclear. The aim of this study was to explore the role of the KOR in morphine analgesia and antinociceptive tolerance. As such, the changes in KOR expression in different regions of the nervous system in morphine tolerant rats were examined. We were able to attain morphine tolerance in rats via subcutaneous injection of morphine (10 mg/kg) twice daily for 7-consecutive days. Competitive real-time PCR, immunohistochemistry, and Western blot analyses were used to assess KOR expression in related regions of the nervous system, including the thalamus, hypothalamus, hippocampus, locus ceruleus (LC), periaqueductal gray (PAG), lumber-sacral spinal cord, and dorsal root ganglia (DRG). The expression of KOR increased in the locus ceruleus and spinal cord, but was significantly decreased in the DRG of morphine tolerant rats (P<0.05). No other significant changes in KOR expression were observed in the other regions. Consequently, we propose that the locus ceruleus and spinal cord are likely the dominant CNS regions and the DRG is the main peripheral site in which chronic morphine exerts its effect on KOR. Prolonged morphine administration induces inconsistent changes of KOR in the central and peripheral nervous system.